A mechanism for cell size regulation by the insulin and insulin-like growth factor-I receptors.
Deletion of the type 1 insulin-like growth factor receptor (IGF-IR) or of the insulin receptor substrate-1 (IRS-1) genes in animals causes a 50% reduction in body size at birth. Decrease in body size is due to both a decreased number of cells and a decreased cell size. Deletion of the insulin receptor (InR) genes results in mice that are normal in size at birth. We have used 32D-derived myeloid cells to study the effect of IGF-IR and InR signaling on cell size. 32D cells expressing the IGF-IR and IRS-1 are almost twice as large as 32D cells expressing the InR and IRS-1. A mechanism for the difference in size is provided by the levels of the upstream binding factor 1 (UBF1), a nucleolar protein that participates in the regulation of RNA polymerase I activity and rRNA synthesis and therefore cell size. When shifted to the respective ligands, UBF1 levels decrease in cells expressing the InR and IRS-1, whereas they remain stable in cells expressing the IGF-IR and IRS-1. The expression of the IGF-IR and IRS-1 is crucial to the stability of UBF1.